The pathological prion protein forms ionic conductance in lipid bilayer.
Transmissible spongiform encephalopathies (TSEs) are neurodegenerative pathologies characterized by the accumulation of amyloid fibrils mainly composed of the pathological isoform of the prion protein (PrP(TSE)). PrP(TSE) pre-amyloid fibrils are supposed to induce neurodegenerative lesions possibly through the alteration of membrane permeability. The effect of PrP(TSE) on cellular membranes has been modeled in vitro by synthetic peptides that are, however, only partially representative of PrP(TSE) isoforms found in vivo. In the present work we show that a synthetic membrane exposed to PrP27-30 extracted from TSE-infected hamster brains changes its permeability because of the formation of molecular pores that alter the conductance of the synthetic lipid bilayer. Synthetic membrane challenged with the recombinant prion peptide PrP90-231 shows a much lower conductance. Elevation of calcium ion concentration not only increases the current amplitude due to the action of both PrP27-30 and PrP90-231 on the membrane, but also amplifies the interaction of PrP90-231 with the lipid bilayer.